Abstract
8 kHz pure tone detection task
were tested using prepulses of 8 kHz pure tones at sound levels of 25-75 135 dB SPL in 10-dB difference. In phase 0, animals underwent acclimation for (10-dB gap). As each type of prepulse intensity repeated 9 times within one 148 complete task, a total of 72 trials were consisted in phase 2. Similar to phase 149 1, the intertrial interval in phase 2 was also randomized between 15 to 30 s.
150
Behavioral 8 kHz detection threshold was estimated for each animal by 151 comparing the ASR or RMS ratio measurements of no prepulse to the ASR 152 or RMS ratio measurements of 8 kHz prepulses at various sound levels. nificant decreases in the ASR or RMS ratio measurements of prepulses from 154 those of no prepulse were quantified using a one-sided t-test [41] . The mini-155 mum sound levels that elicited a significant decrease in both of the measure-156 ment were averaged. This mean threshold was then taken as the behavioral was repeated multiple times (about 12-27 times) before a prepulse and a SES 163 were presented (Fig. 1) . In phase 0, the background SAM tone was presented (2) 
202
In term of stimulus intensity, the background and the prepulse levels 203 were set at 85 dB SPL for aged animals and 75 dB SPL for young animals.
204
This 10-dB difference in the sound level used in young and aged animals 205 accounted for the average difference in sensation level at 8 kHz for young 206 and aged animals [49] . In addition, for the first set of AMFs at 100 or 50 %
207
AM depth, we also tested young animals using sound levels that matched to ABR wave I amplitudes, which would be about 30 dB sensation level.
214
Figure 1: Presentation of background sounds, prepulse and startle-eliciting stimulus in a typical trial of the PPI behavioral task for AMF discrimination. The schematic shows an example of a PPI trial with multiple 128 Hz SAM tones presented in the background and a 256 Hz SAM tone used as a prepulse placing right before a startle-eliciting stimulus. 
240
Figure 2: A typical acoustic startle response (ASR) waveform with distinct peaks and troughs that are above or below the noise floor (NF). The schematic shows an example of an ASR waveform obtained from a PPI trial. The offset of the startle-eliciting stimulus (SES), the start and end for root-mean-square (RMS) measures are labeled on the plot. For RMS ratio calculation, the time window of an ASR response is denoted by t ASR while t NF indicates the time window used for the noise floor. Both t ASR and t NF are 300 ms in duration.
Auditory evoked potentials

241
The experimental protocols used for ABR and EFR recordings were sim- at 85 dB SPL were also recorded.
277
All stimuli were presented free-field to the right ear of the animal at a 
Results
10-dB difference, were used to test animals' hearing sensitivities at 8 kHz. Prepulse inhibition (PPI) using prepulses of 25-75 dB SPL 8 kHz pure tones in a quiet background showed similar growth in PPI as sound intensity increased in young and aged animals. PPI values of higher sound intensities were larger than those of lower sound intensities. The black asterisks indicate p < 0.05 for PPI comparison between age groups and at the same sound level. The white asterisks in bars indicate p < 0.05 for mean PPI not equal to zero using a t-test. All statistically significant differences were obtained using least squares means comparison from rmANOVA and PPI comparison between sound levels within an age group is summarized in Table 1 . The first set of frequencies tested in young animals for AMF discrimina- 
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370
The second set of frequencies tested on the young includes the range of 45- Fig 6) , but still showed PPI significantly higher than zero. ratio also showed a significant main effect of Age (F = 9.28, p < 0.05).
410
Figure 7: For AMF discrimination at 50 % AM depth, a trend of higher PPI values in young animals (75 dB SPL) across AMFs was observed. Aged animals had PPI close to baseline or in negative values especially when responses were measured using RMS ratio. PPI values of young animals at 75 dB SPL or matched wave I were mostly not significantly different from the aged. The black asterisks indicate p < 0.05 for PPI comparison between age groups but at the same AMF. All statistically significant differences were obtained using least squares means comparison from rmANOVA. The white asterisks in bars indicate p < 0.05 in t-test for mean PPI not equal to zero. In the legend, Y indicates young animals while A indicates aged animals. the prepulse (Fig. 3) . For a 25 dB prepulse, PPI was significantly larger 471 than 0 in younger animals, comparable to their ABR thresholds and consis-472 tent with previous studies [42] . As expected based on the ABR thresholds,
473
PPI magnitudes tended to be smaller in older animals for lower prepulse 474 levels, but still grew with increasing level and achieved similar peak PPI.
475
Therefore, animals of all ages tested exhibited the PPI behavior and to a 476 similar degree. ues, especially at supra-threshold prepulse levels, for 8 kHz detection task 485 in young and aged animals (Fig. 3) . This is different that the reduction of 486 values for AMF differences of 2-3 octaves. For 1 octave AMF difference, PPI 489 tended to be reduced in the aged 85 dB SPL and the young with periph-490 eral matching (Fig. 6) . When AM depth salience decreased (Fig. 6) phase-lock to [34] , suggesting that spectral cues and rate coding may be 512 used. As task difficulty increased by reducing AM depth (Fig. 7) When the temporal salience of AM depth was decreased from 100 to 50 520 % depth, the degree of the EFR phase-locking to the SAM stimuli decreased
521
( Fig. 8 and 9 ). If EFR amplitudes have a strong link to behavioral perfor-522 mance, we expect that this should result in a decline in temporal perception 523 (Fig. 9) . When we compared changes in EFRs versus changes in behavioral
524
PPI values due to a change in AM depth, Figure 9 reveals that both neuro-525 physiological and behavioral changes in young animals were correlated at 75 526 dB SPL as well as at softer sound levels (equivalent peripheral activation). 
676
Figure 9: Greater changes of behavioral PPI values compared to changes of EFRs in aged animals when salience of AM depth reduced. Left ordinate indicates the measure of ∆PPI, which is the difference of PPI % at 100 % AM depth versus 50 % AM depth. Right ordinate indicates the measure of EFR ratio, which is the ratio of EFR amplitude at 50 % AM depth versus 100 % AM depth. The change in PPI value or EFR amplitude due to a change in AM depth was measured from the same animal in (a) young animals (75 dB SPL), (b) aged animals (85 dB SPL), and (c) young animals at equivalent peripheral activation. The paired changes were then averaged and the means of paired differences +/-SEM were plotted.
